A yellow-pigmented, Gram-stain-negative, rod-shaped, non-spore-forming bacterium (strain KSS165-70 T ) was isolated from a coolant lubricant emulsion. The 16S rRNA gene sequence analysis of strain KSS165-70 T showed high sequence similarity to the type strains of Novosphingobium subterraneum (98.1 %), Novosphingobium lentum (97.9 %) and Novosphingobium taihuense (97.8 %). Sequence similarities to type strains of all other Novosphingobium species were below 97.5 %. Ubiquinone Q-10 was detected as the major respiratory quinone. The predominant fatty acid C 18 : 1 !7c and the typical 2-hydroxy fatty acid C 14 : 0 2-OH were detected. The polar lipid profile contained the major lipids diphosphatidylglycerol, phosphatedylethanolamine, sphingoglycolipid, phosphatidylcholine and two unidentified phospholipids. The polyamine pattern contained the major compound spermidine. Characterization by 16S rRNA gene sequence analysis, physiological parameters, pigment analysis, and ubiquinone, polar lipid and fatty acid composition revealed that strain KSS165-70 T represents a new species of the genus Novosphingobium. For this reason, we propose the name Novosphingobium lubricantis sp. nov. with the type strain KSS165-70 T
The genus Novosphingobium belongs to the family Sphingomonadaceae within the Alphaproteobacteria. It was proposed in 2001 by the emendation of the genus Sphingomonas sensu lato by Takeuchi et al. [1] based on the phylogenetic analysis of the 16S rRNA gene and distinctive chemotaxonomic properties, including the major polyamine and characteristic hydroxy fatty acids, which differentiated the members of the genus Novosphingobium from those of other closest related genera. However, Yabuchi et al. [2] recommended that the genus Sphingomonas should stay undivided and the proposed genus Novosphingobium is generally accepted. At the time of writing, 40 Novosphingobium species are described with valid names (www.bacterio.net). Cells are Gram-stain-negative, non-sporulating, rod-shaped and motile or non-motile. Colonies are off-white and several are yellow-pigmented. Members of the genus contain ubiquinone Q-10 as the major respiratory quinone, spermidine as the predominant polyamine, C 18 : 1 !7c as the major saturated fatty acid, C 16 : 0 as a minor compounded of the fatty acid pattern and C 14 : 0 2-OH as a characteristic hydroxyl fatty acid. The genomic G+C content of Novosphingobium species is 60-67 mol%. Including all current members of the genus Novosphingobium, the 16S rRNA gene sequence phylogeny indicated that not all Novosphingobium species are placed into a single monophyletic cluster according to Glaeser and K€ ampfer [3] .
Members of the genus Novosphingobium are widely distributed in the environment including a broad range of habitats such as soil, coastal or freshwater sediments [4] [5] [6] , surface water layers of lakes [7] [8] [9] , activated sludge/wastewater treatment plants [10, 11] , a contaminated groundwater and bioremediation reactor [12, 13] , and above-and belowground plant-associated habitats [14] [15] [16] [17] .
Strain T was isolated from a coolant lubricant emulsion, obtained from a company in Germany. The strain produced single cells, which formed small yellow colonies (<0.5 mm) with a smooth surface after 48 h at 25 C on nutrient agar (NA). Cell morphological features were investigated with cells grown on NA at 25 C by phase contrast microscopy. The rod-shaped cells of strain KSS165-70 T were 2.0 ±0.4 µm long and 1.5±0.5 µm wide, as observed by light microscopy. Cells were Gram-stain-negative and were positive for cytochrome oxidase as determined by using an oxidase test (Merck). Endospores could not be detected. The 16S rRNA gene of strain T was sequenced using universal bacterial 16S rRNA gene sequence targeting primers 27F (5¢-GAGTTTGATCCTGGCTCAG-3¢) and 1492R (5¢-ACGGCTACCTTGTTACGACTT-3¢; [18] ) for PCR amplification and primer 8F and E786F (5¢-GATTA-GATACCCTGGTAG-3¢) for Sanger sequencing performed by LGC Genomics (Berlin). The sequence was manually processed based on the electropherograms using MEGA7 [19] . After removing unclear 5¢ and 3¢ ends, the final sequence was 1389 nt long spanning 16S rRNA gene positions 24-1412 (according to the E. coli numbering; [20] ). A first phylogenetic placement was performed in the sequence identifier of the EzBioCloud database [21] . Detailed phylogenetic analyses were performed in the ARB software package release 5.2 [22] including all current members of the family Sphingomonadacae using the All-Species Living Tree database version LTPs128. Sequences not included in the database were aligned with the SILVA Incremental Aligner (SINA; version 1.2.11) [23] and added to the database. The alignment including all Sphingomonadaceae type strain sequences was checked manually before further analysis. Different treeing methods were applied for the calculation of phylogenetic trees including all Sphingomonadaceae type strains and considering 16S rRNA gene sequences between sequence positions 68 and 1450 (according to the E. coli numbering; [20] ). A maximum-likelihood tree was calculated using RAxML version 7.04 [24] with GTR-GAMMA and rapid bootstrap analysis, a neighbour-joining tree using ARB neighbour joining with the Jukes-Cantor correction [25] , and a maximum-parsimony tree using DNAPARS version 3.6 [26] . All trees were evaluated based on 100 resamplings (bootstrap analysis; [27] ). Finally, a consensus tree was reconstructed based on the three individual trees within ARB.
Comparison of the 16S rRNA gene sequence similarities revealed the 98.1 % highest sequence similarity of strain T to Novosphingobium subterraneum DSM 12447 T (JRVC01000007), followed by 97.9 % to Novosphingobium lentum NBRC 107847 T (BCTW01000008) and 97.8 % to Novosphingobium taihuense T3-B9 T (AY500142). Similarities to all other Novosphingobium species were below 97.5 %. In the consensus tree based on the three calculated phylogenetic trees, strain KSS165-70
T clustered with the type strain of N. lentum, however, based on sequence similarity the type strain of N. subterraneum was more closely related to strain KSS165-70 T ( Fig. 1 ).
Based on their high 16S rRNA gene sequence similarity, strains KSS165-70 T and N. subterraneum SMCC B0478
T were subjected to DNA-DNA hybridization (DDH). High molecular weight genomic DNA was isolated as described by Pitcher et al. [28] and the DDH analysis was performed according to Ziemke et al. [29] . The high molecular weight genomic DNA was fragmented by ultra-sonication (Bandelin-Sonopuls GM70) before hybridization analysis. The obtained DDH values were 41.2 % (reciprocal 86.0 %).
Further characterization of strain KSS165-70 T was performed using a substrate assimilation panel and enzyme tests with chromogenic substrates (-nitrophenyl-and -nitroanilidelinked substrates) [30] and additional tests including the indole reaction with Ehrlich's and Kovacs' reagents, the activity of arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase, reduction of nitrate to nitrite and urease [31] .
Results of the comparative characterizations are given in Table 1 . The results showed that strain KSS165-70 T can be clearly distinguished from the most closely related Novosphingobium species.
Fatty acids were analysed from biomass grown on tryptone soy agar as described by K€ ampfer and Kroppenstedt [32] , and harvested in their exponential growth phase after 24 h of incubation. The fatty acids were analysed as their methyl esters and identified using the Sherlock Microbial Identification System (Sherlock MIDI software version 2.11 and TSBA peak naming table version 4.1).
The dominant fatty acid of KSS165-70
T was C 18 : 1 !7c (50.5 %), and the characteristic 2-hydroxy fatty acid, C 14 : 0 2-OH (19.2 %) could be detected as well, but not C 15 : 0 2-OH and C 16 : 0 2-OH as found in other Novosphingobium species [7, 33] . The detailed fatty acid profile of strain T is shown in Table 2 .
For quinone and polar lipid analyses, cells were grown in PYE broth (l
À1
; 3 g peptone from caseine, 3 g yeast extract, pH 7.2). Biomass was harvested at the stationary growth phase. Quinones and polar lipids were extracted by applying the integrated procedure and analysed as described by Tindall [34, 35] and Altenburger et al. [36] . The quinone system was composed of ubiquinones Q-10 (96 %) and Q-9 (4 %). The polar lipid profile (Fig. S1 , available in the online version of this article) contained the major lipids diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, phosphatidylcholine, a sphingoglycolipid and two unidentified phospholipids. Furthermore, three unidentified lipids lacking a functional group and phosphatidylmonomethylethanolamine were detected in moderate to minor amounts. Polyamines were extracted as described by Busse and Auling [37] and analysed by applying the highperformance liquid chromatography (HPLC) conditions described by Busse et al. [38] . The HPLC apparatus used was as described by Stolz et al. ]. The quinone system, polar lipid profile and polyamine pattern are well in line with the characteristics reported for Novosphingobium species [1, 40] .
A combination of the observed phylogenetic, chemotaxonomic and physiological differences, production of the characteristic hydroxylated fatty acid, and several physiological features warrant the proposal of a separate species. 
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Novosphingobium acidiphilum FSW06-204d T (EU336977)
Novosphingobium nitrogenifigens Y88 T (DQ448852)
Novosphingobium fuchskuhlense FNE08-7 T (JN399172)
Novosphingobium stygium IFO 16085 T (AB025013)
Novosphingobium taihuense T3-B9 T (AY500142)
70
Novosphingobium lubricantis KSS165−70 T (MG571633)
Novosphingobium lentum MT1 T (AJ303009)
Novosphingobium arabidopsis CC-ALB-2 T (KC479803)
70
Novosphingobium hassiacum W-51 T (AJ416411)
Novosphingobium capsulatum GIFU 11526 T (D16147)
Novosphingobium rhizosphaerae JM-1 T (KM365125) The fatty acid profile consists of major amounts of C 18 : 1 !7c and the 2-hydroxy fatty acid C 14 : 0 2-OH. The polar lipid profile consists of the predominant lipids diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, phosphatidylcholine, a sphingoglycolipid, two unidentified phospholipids, moderate to minor amounts of three unidentified lipids lacking a functional group, and phosphatidylmonomethylethanolamine. In the quinone system ubiquinone Q-10 is predominant. The polyamine pattern contains the major compound spermidine, moderate amounts of spermine and traces of putrescine.
The type strain, KSS165-70 T (=CIP 111490 T =CCM 8814 T ), was isolated from a coolant lubricant emulsion in Germany.
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